B

Journal of Korean Society of Steel Construction - k’f’ ISSN(print) 1226—363X  ISSN(online) 2287-4054
ecK Tor

Vol.28, No.3, pp.129-138, June, 2016 updates | DO http://dx,doi.org/10.7781/kjoss.2016,28,3,129

AEE U ElO|HIE 712l ZEEJ|E o] EHZT IZLE TIL

X2 ol - A/ - 0|BR!

‘AT, SRHEY|E, Has, watelm, AZgel, Yng, SAtetE, AZTelh HddTe, SR, T

Evaluation of Buckling Strength of Surface Plates in Steel-Plate Concrete
Walls with Studs and Tie-bars
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Abstract - Buckling of surface plates is an important limit state in Steel-Plate Concrete (SC) walls under axial compression. The
surface plates may be anchored to concrete using connectors of studs or tie-bars. In this paper, the effects of studs and tie-bars on
buckling of surface plates were evaluated by conducting tests. Experiments have three types of connectors; all studs, all tie-bars,
and the combination of studs and tie-bars. Also, experiments have the various ratios of stud or tie-bar spacing to surface plate
thickness. The experimental investigation shows that the buckling shape and strength of the surface plate of SC wall with the
combination of studs and tie-bars have good agreements with that of the surface plate of SC walls with all studs or all tie-bars.
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Table 1. Classification specimens

Type Connectors Explanation

ST Studs, Tie-bars Studs and tie-bars arranged
alternately

SS Studs Studs only

T Tie-bars Tie-bars only

Table 2. Test variables of specimens

spacing of Suf:ze (:icl)
Specimens| B/ t, | stud/tie-bar thiikness - hick ]
(mm) (mm) width| " | height
ST-1.5* |31.7 380 12 988 | 700 | 1520
SS-1.5 | 31.7 380 12 988 | 700 | 1520
TT-1.5 |31.7 380 12 988 | 700 | 1520
ST-1.0 |21.1 253 12 658 | 700 | 1012
STA-1.0R | 21.1 253 12 658 | 700 | 1012
TT-1.0 |21.1 253 12 658 | 700 | 1012
ST-0.5 |10.5 126 12 328 | 700 | 504
SS-0.5 |10.5 126 12 328 | 700 | 504
*ST - ;SL

(B/ty)/ |Es/Fyp

Connector type in Table 1
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Fig. 1. The shape of specimen ST-1.0(Example)
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Table 3. Steel material properties

Yield Tensile .
elongation

Type stress, Fy stress %)

(MPa) (MPa) ’
481.3 648.8 35.8
HSB600 489.2 646.5 36.9

Plate
488.3 649.1 34.7
Average 486.3 648.1 35.8
499.6 584.5 29.1
SD400W 511.6 590.4 28.7
Tie-bar

508.5 589.1 28.8
Average 506.6 588.0 28.9

Stud SS400 - 511.3 -

Table 4. Concrete compressive strength and mixing ratio

Test Unit quantity of aggregate
compression| W/C | Slump (kg/m’)
strength (%) | (mm)
(MPa) w C S G
43 34 165 180 | 529 | 733 | 896
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Fig. 6. Load and average strain curves for specimens with

normalized slenderness of 1.5
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Table 5. Stiffness of concrete bearing resistance below studs/

tie-bars
Connector |stiffness of concrete bearing resistance below
type studs/tie-bars K, (kN/mm)
ST 498
SS 582
TT 372

Table 6. Maximum load on surface plate based on test results

Specimens A, (mm) Ppy, ,(kN) Pgr,(kN)
ST-1.5 1.11 9225 552
SS-1.5 1.06 8831 618
TT-1.5 1.0 8301 371
ST-1.0 0.89 7439 445

STA-1.0R 0.88 7358 440
TT-1.0 0.85 7044 315
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Table 7. Comparisons of maximum load and strength(&,=0.7)

Yield Theoretical Strength
. ¢ (kN) Max. test load
Specimens | Strength
(kN) Plate Column (kN)
buckling | buckling
ST-1.5 9,777
SS-1.5 11,531 8,724 6,278 9,449
TT-1.5 8,672
ST-1.0 7,884
STA-1.0R | 7,680 11,927 5,865 7,798
TT-1.0 7,359
ST-0.5 5,318
— 3,828 23,970 3,581
SS-0.5 5,618
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Table 9. Comparisons of maximum load on surface plate and its

strength( £,=0.7)
Max. load Theoretical

on steel Strength(kN) experiment

Specimens |  plates Plate | Column /theory

(kN) buckling |buckling

A B C A/B A/C
ST-1.5 9,225 1.01 1.47
SS-1.5 8,831 8,724 6,278 1.06 1.41
TT-1.5 8,301 0.95 1.32
ST-1.0 7,439 0.62 1.27
STA-1.0R 7,358 11,927 | 5,865 0.62 1.25
TT-1.0 7,044 0.59 1.20

Table 10. Comparisons of maximum load on surface plate and

Vield Theoretical Strength its strength(%,=0.5)
Specimens | Strength &) Max. test load Max. load Theoretical
(kN) Plate Column (kN) on steel Strength(kN) experiment
buckling | buckling Specimens |  plates Plate | Column /theory
ST-1.5 9,777 (kN)  |buckling|buckling
SS-1.5 11,531 15,559 8,456 9,449 A B C A/B A/C
TT-1.5 8,672 ST-1.5 9,225 0.59 1.09
ST-1.0 7,884 SS-1.5 8,831 15,559 | 8,456 0.57 1.04
STA-1.0R | 7,680 23,376 6,693 7,798 TT-1.5 8,301 0.53 0.98
TT-1.0 7,359 ST-1.0 7,439 0.32 1.11
ST-0.5 5,318 STA-1.0R 7,358 23,376 | 6,693 0.31 1.10
ss-05 | 08| 00 3700 5,618 TT-1.0 7,044 0.30 | 1.05
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